Diethylstilbestrol potentiates and testosterone antagonizes the action of 3-methylcholanthrene on benzo(a)pyrene metabolism in Hep G2 cells.
We have used the human hepatoma cell line, Hep G2, to examine the ability of hormones and xenobiotics to modulate the hepatic induction of benzo(a)pyrene hydroxylase and epoxide hydrolase. Hep G2 cells were cultured in Eagle's Minimum Essential Medium supplemented with 10% fetal calf serum. 3-Methylcholanthrene, diethylstilbestrol, testosterone propionate, and combinations of 3-methylcholanthrene, and each of the hormones were added directly to the culture media. We subsequently studied the metabolism of benzo(a)pyrene using cell lysates of the Hep G2 cells. Metabolites were quantitated by high-performance liquid chromatography (HPLC) using fluorodetection. Exposure to 3-methylcholanthrene alone resulted in an eightfold increase in total benzo(a)pyrene metabolites with a change of the predominant metabolite from the 3-hydroxybenzo(a)pyrene to the carcinogenic pathway of the benzo(a)pyrene-7,8-diol. Diethylstilbestrol and testosterone propionate resulted in small, but significant, decreases in metabolism of benzo(a)pyrene. When exposed in combination with 3-methylcholanthrene, testosterone propionate antagonized and diethylstilbestrol potentiated the metabolism of benzo(a)pyrene. 3-Methylcholanthrene, diethylstilbestrol, and combinations of 3-methylcholanthrene and diethylstilbestrol or testosterone propionate resulted in increased epoxide hydrolase activity as compared to controls. These results, carried out in a human hepatoma cell line, lend support to a concern for potentiated toxicity and carcinogenicity following exposure to complex chemical mixtures.